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STAR MAGNITUDES

The visual brightness of a star is commonly expressed in magni-
tudes. The 5000 stars which can be seen with the naked eye (but
not quite half that many at one time) have been divided arbitrarily
into six magnitudes. The 20 brightest constitute the first magni-
tude; and the faintest detectable without optical assistance, the
sixth. Measurements reveal that the first group, thus defined, aver-
ages 100 times as bright as the sixth.
Upon this arbitrary foundation a system of designating star-
brightnesses has been erected. The peculiarities of the eye are
taken into account. For instance, doubling the amount of light
emitted by a source does not make it appear twice as bright.
Weber's general law of sensations is: When the stimulus increases
in geometrical progression, the resulting sensation increases in
arithmetical progression; i.e., much more slowly. Thus if the stars
of the first magnitude are to appear as much brighter than the sec-
ond, as the second appear brighter than the third, then, in terms of
light received by the eye, the first must surpass the second by as
many times as the second exceeds the third. And so on. The factor
we must use to make the sixth magnitude 100 times as bright as the
first is 2.512, because 2.512 x 2.512 x 2.512 x 2.512 x 2.512 equals 100.
The typical star of one magnitude gives us 2.512 times as much
light as one of the next fainter magnitude.
The system has been extended to stars which are invisible to the
unaided eye. Twenty-one magnitudes including more than one
billion stars lie within the photographic reach of the greatest mod-
ern telescopes'. The brightnesses of the twenty brightest stars are
given in Table 2. Zero-magnitude represents a star which is 2.512
times as bright as one of magnitude 1.0, and a negative magnitude
indicates that the star is even brighter than that. Please note that